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AB The present invention provides compounds of formula (I) ■ 
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the prodrugs thereof, and the pharmaceutical ly acceptable salts of the 
compounds and prodrugs, wherein Ra, Rb, Rl, and R2 are as defined herein ; 
pharmaceutical compositions thereof; and uses thereof. 
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OS MARPAT 138:131143 

AB Remedies and/or preventives for brain ischemic diseases comprising two 
active ingredients, namely, an astrocytic function -improving agent, 
preferably a compound represented by Et (CH2) nC (R5R11) COR6 (I), and a 
thrombolytic agent, preferably a tissue plasminogen activator: I wherein 
R6 = OH, etc.; and (1) n = 1, Rll =H, and R5 = alkyl (having a fluorine 
atom as a substituent of a carbon atom)-CH2-; or (2) n = 0 or 1, Rll = H, 
etc., and R5 = alkyl, etc. These drugs show synergistic therapeutic 
effects compared with the case where an astrocytic function improving 
agent and a thrombolytic agent are sep. administered. 
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TI Ebselen, a seleno-organic antioxidant, is neuroprotective after embolic 

strokes in rabbits: Synergism with low-dose tissue plasminogen activator 
AU Lapchak, Paul A. ; Zivin, Justin A. 

CS Department of Neuroscience, University of California San Diego, La Jolla, 
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SO Stroke (2003), 34(8), 2013-2018 
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AB It has been proposed that antioxidants and spin-trap agents may be 

neuroprotective after acute ischemic stroke. Although the antioxidant 
ebselen is currently in clin. trials, little is known about the 
effectiveness of ebselen, which has glutathione peroxidase- like and 
antiinflammatory properties in embolic stroke models. Therefore, we determined 
the effects of ebselen when administered alone or with the thrombolytic 
tissue plasminogen activator (tPA) , the only Food and Drug 
Administration-approved Pharmacol, agent for the treatment of stroke. 
Male New Zealand White rabbits were embolized by injection of a suspension 
of small blood clots into the middle cerebral artery via a catheter. Five 
minutes after embolization, ebselen (10 to 50 mg/kg) was infused i.v. 
Control rabbits received infusions of the vehicle required to solubilize 
ebselen. In addnl . rabbits, ebselen (20 mg/kg) was administered 60 min 
after embolization, either alone or in combination with tPA (0.9 or 3.3 
mg/kg tPA) . Behavioral anal, was conducted 24 h after embolization, 
, allowing determination of the effective stroke dose (P50) or clot amount (mg) 

that 

produces neurol . deficits in 50% of the rabbits. A drug is considered 
neuroprotective if it significantly increases the P50 compared with the 
vehicle-treated control group. The P50 of controls 24 h after 
embolization was 1.35+0.30 mg. Rabbits treated 5 min after 
embolization with 10, 20, or 50 mg/kg ebselen had P50 values of 
2.12±0.56, 2.82±0.75 (P<0.05), and 0.49±0.54 mg, resp . A 

significant neuroprotective effect was observed with the 20-mg/kg dose, but 
not if there was a 60-min delay before administration (P50=l . 69±0 . 32 
mg) . When tPA (3.3 mg/kg) was infused 60 min after embolization and 
ebselen (20 mg/kg) was injected at either 5 (P50=2 . 98±0 . 18 mg) or 60 



(P50=3 . 60±0 . 79 mg) minutes, there was no addnl . neuroprotective effect 
compared with tPA alone ( P50=3 . 38±0 . 55 mg) . However, if. ebselen (20 
mg/kg) was administered concomitantly with low-dose tPA (0.9 mg/kg) 60 min 
after embolization, the P50 was 3.52±0.73 mg (P<0.05), indicating a 
synergistic effect of the drug combination because neither alone was 
effective (P50=l . 69±0 . 32 and 1.54±0.36 mg, resp . ) . This study 
indicates that ebselen may be neuroprotective when administered shortly 
after an embolic stroke, but the time- and dose-response analyses suggest 
that it has a narrow therapeutic window. Nevertheless, ebselen may be 
beneficial if administered concomitantly with a thrombolytic because it 
significantly enhanced the neuroprotective activity of low-dose tPA. 
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Chopp, Michael 
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AB The authors evaluated the neuroprotective effect of UK-279,276 (also 
referred to as recombinant neutrophil inhibitory factor) , a selective 
CDllb/CD18 antagonist, in combination with thrombolytic therapy on focal 
cerebral ischemia. Male Wistar rats (n=88) were subjected to embolic 
middle cerebral artery occlusion. Animals were randomly assigned to the 
following groups (n=ll in each group) : vehicle treatment alone at 2 or 4 
h, UK-279,276 treatment alone at 2 or 4 h, recombinant human tissue 
plasminogen activator (rhtPA) treatment alone at 2 or 4 h, or the 
combination of UK-279,276 and rhtPA at 2 or 4 h. Infarct volume, neurol . 
function, hemorrhagic transformation, neutrophil accumulation, and 
parenchymal fibrin deposition were measured 7 days after middle cerebral 
artery occlusion. Treatment with UK-279,276 significantly (P<0.05) 
improved neurol. severity scores, an index of neurol. functional deficit, 
but had no effect on infarct volume compared with vehicle-treated animals. 
Treatment with rhtPA alone at 2 but not 4 h significantly (P<0.05) reduced 
infarct volume and improved neurol. function compared with vehicle-treated 
animals. Combination treatment with UK-279,276 and rhtPA at 2 or 4 h 
significantly (P<0.01) reduced infarct volume and enhanced recovery of 
neurol. function compared with control. Neutrophil accumulation and 
fibrin deposition in the brain parenchyma of combination- treated rats at 2 
and 4 h after stroke were significantly reduced (P<0.05) compared with 
corresponding vehicle-treated control groups. The neuroprotective effect 
of the combined treatments was superior to the additive effects from each 
treatment of rhtPA or UK-27 9,2 76 alone. These data suggest that the 
combination treatment with UK-279,276 and rhtPA may extend the window of 
thrombolytic therapy for the acute treatment of stroke. 
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TI Recombinant human tissue plasminogen activator protects the basal lamina 
in experimental focal cerebral ischemia 



AU Burggraf, Dorothe; Martens, Helge K. ; Jaeger, Gabriele; Hamann, Gerhard F. 
CS Department of Neurology, Ludwig-Maximilians-University Munich, Klinikum 
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CODEN: THHADQ; ISSN: 0340-6245 
PB Schattauer GmbH 
DT Journal 
LA English 

AB While recombinant tissue plasminogen activator (rt-PA) is successfully 
used in human ischemic stroke, it may also cause hemorrhagic 
complications. Animal expts. have shown that hemorrhages are related to 
microvascular basal lamina damage. We investigated the effects of 
different doses of rt-PA on the brain microvasculature . Exptl . cerebral 
ischemia in rats was induced for 3 h and followed by 24 h reperfusion 
(suture model) . Each group of rats (n = 6) received either treatment 
(0.9, 9, or 18 mg rt-PA/kg body weight) or saline (control group) at the end 
of ischemia. The loss of microvascular basal lamina antigen collagen type 
IV was measured by Western blot of the ischemic and non-ischemic basal 
ganglia and cortex. Compared with the contralateral non-ischemic area, 
collagen type IV was significantly reduced in the ischemic area: (basal 
ganglia/cortex) 43% +/- 9% / 64% +/- 4%. Low/moderate doses of rt-PA had 
a protective effect: 0 . 9 mg 79% +/- 3% / 89% +/- 6%, 9 mg 72% +/- 9%/ 81% 
+/- 12% (p < 0.05) . Higher doses of rt-PA (18 mg) had a similar effect as 
seen in untreated controls: 57% +/- 11% / 59% +/- 9% (p < 0.05, Anova) . 
MMP-9 and MMP-2, measured by gelatine zymog. , steadily increased over 
higher doses of rt-PA; MMP-9 (basal ganglia/cortex) : control I 15% +/- 4% 
/ 123% +/- 3% compared with 18 mg rt-PA 146% +/- 5%/ 162% + /- 6% (p < 
0.05) and MMP-2 : control 109% +/- 4%/ 116% +/- 5% and 18 mg rt-PA 222% +/- 
15%/ 252% +/- 2% (p < 0.05) . Low to moderate doses of rt-PA protect the 
microvascular basal lamina, whereas high doses of rt-PA have the opposite 
effect, probably due to increased coactivation of MMP-2 and MMP-9. 
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AB Stroke is the second leading cause of death in the United States and it is 
estimated that over 750,000 subjects per year suffer from a stroke in the 
US alone. Inter-rater variability and misclassif ication errors may 
contribute, in part, to the failure to establish a safe and efficacious 
neuroprotectant treatment. Considerable effort has gone into validating 
biomarkers that correlate with therapeutic efficacy, infarct volume and 
clinical outcome measures. This report presents a post-hoc analysis of 
plasma S100B as a possible prognostic variable of clinical outcome in 
acute ischemic stroke patients enrolled within 6 hours into a double-blind 
placebo controlled dose-response finding study of a neuroprotectant. 21% 
of all patients received concomitant tPA treatment. Whilst the 
neuroprotectant did not yield a significant treatment benefit, tPA was 



found to be a significant covariate with an additional improvement of 1.6 
points on the Scandinavian Stroke Scale (SSS) from baseline to day 90 in 
tPA treated patients. Patients receiving either tPA alone or tPA 
and the neuroprotectant (n = 195) were contrasted with patients 
who. did not receive tPA nor the neuroprotectant (n 

=159) to determine whether S100B could provide an early indication of 
therapeutic efficacy. Plasma samples were collected at baseline, 1, 3, 1 
and 21 days from the start of study drug infusion. S100B values peaked at 
3 days and returned to baseline levels by 21 days post injury. Three day 
S100B levels correlated with infarct volume as assessed by 5 day CT scans. 
In addition, S100B correlated with 90 day Bartel, Modified Rankin, SSS and 
National Institute of Health Stroke Scale clinical outcome measures. 
Interestingly, neither infarct volume nor S100B levels were significantly 
different between t PA and non-tPA treated groups. Nevertheless, inclusion 
of S100B levels in logistic regression models increased the sensitivity 
and specificity of predicting clinical outcome at 90 days post-injury 
suggesting that S100B has some utility in prediction models. 
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Effects of the spin trap agent disodium- [ (tert -butyl imino) methyl] benzene - 
1 , 3-disulfonate N-oxide (generic NXY-059) on intracerebral hemorrhage in a 
rabbit large clot embolic stroke model. Combination studies with tissue 
plasminogen activator 

Lapchak, Paul A.; Araujo, Dalia M. ; Song, Donghuan; Wei, Jiandong; Purdy, 
Robert; Zivin, Justin A. 

Department of Neuroscience, University of California at San Diego, San 
Diego, CA, USA 

Stroke (2002), 33(6), 1665-1670 
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Lippincott Williams & Wilkins 
Journal 
English 

Background and Purpose- It was proposed that the novel spin trap agent 
disodium- [ ( tertbutyl imino) methyl ] benzene- 1 , 3 -disul f onate N-oxide (NXY-059 ) 
may be useful in the treatment of ischemia and stroke. To date, there is 
little information concerning the safety of NXY-059 when administered in 
combination with the only Food and Drug Administration-approved Pharmacol, 
agent for the treatment of stroke, the thrombolytic tissue plasminogen 
activator (tPA) . Thus, the authors determined the effects of NXY-059G, a 
generic form of NXY-059, on hemorrhage and infarct rate and volume when 
administered alone or in combination with tPA. In addition, the authors 
determined whether NXY-059G affected 2 physiol . variables, blood glucose levels 
and body temperature Methods -Male New Zealand White rabbits were embolized by 
injecting a large blood clot into the middle cerebral artery via a 
catheter; Five minutes after embolization, NXY-059G (100 mg/kg) was 
infused i.v.; control rabbits received infusions of saline, the vehicle 
required to solubilize NXY-059G. In tPA studies, the thrombolytic was 
administered i.v. starting 60 min after embolization (20% bolus 
injection/8 0% infusion over 3 0 min) . Body temperature and blood glucose levels 
were measured throughout the study. Postmortem anal, included assessment 
of hemorrhage and infarct rate, size, and location. Results- In the 
vehicle control group, the hemorrhage rate after a thromboembolic stroke 
was 52% (n=23) , and this was increased by 67% if tPA was administered 
(n=15) . The rabbits treated with NXY-059G in the absence of tPA had a 79% 
incidence of hemorrhage (n=19) , an increase of 52% over the control group. 
In the combination drug-treated groups, the NXY-059G/tPA group had a 47% 
incidence of hemorrhage (n=15) . There was a decrease of hemorrhage volume 
in the NXY-059G+tPA group compared with the other 3 groups included in the 
study. There was no significant effect of NXY-059G either alone or in 
combination with tPA on infarct rate or volume NXY-059G did not 
significantly alter the physiol. variables that were measured. 



Conclusions -This study suggests that NXY-059G may affect the integrity of 
the cerebral vasculature when administered immediately after an embolic 
stroke, as evidenced by an increase in hemorrhage rate. However, when 
NXY-059G is administered in combination with tPA, it may improve the 
safety of tPA by reducing the incidence of t PA- induced hemorrhage. The 
mechanism (s) involved in the NXY-059G-induced increase in hemorrhage rate 
and reduction of tPA- induced hemorrhage rate remains to be elucidated. 
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rabbit small clot embolic stroke model: combination studies with the 
thrombolytic tissue plasminogen activator 
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AB Background and Purpose- It was proposed that the novel spin trap agent 
disodium- [ (tert -butylimino) methyl] benzene-1 , 3 -disulf onate N-oxide 
(NXY-059) may be useful in the treatment of ischemic stroke. However, 
there is little information concerning the neuroprotective properties of 
NXY-059 when administered after an embolic stroke. Moreover, there is no 
information available concerning the combination of NXY-059 with the only 
Food and Drug Administration-approved pharmacol . agent for the treatment 
of acute stroke, the thrombolytic tissue plasminogen activator (tPA) . 
Thus, the authors determined the effects of NXY-059G, a generic form of 
NXY-059, on behavioral outcome after an embolic stroke when administered 
alone or in combination with tPA. Methods -Male New Zealand White rabbits 
were embolized by injecting a suspension of small blood clots into 
cerebral circulation via a carotid catheter. NXY-059G (100 mg/kg) was 
infused i.v. 5 min or 3 h after embolization, whereas control rabbits 
received infusions of the saline vehicle. In tPA studies, the 
thrombolytic was administered i.v. starting 60 min or 3 h after 
embolization (3.3 mg/kg). In combination studies, NXY-059G was given 5 
min after embolization, followed by the administration of tPA beginning 
either 60 min or 3 h after embolization. Behavioral anal, was conducted 
24 h after embolization. Results-In the vehicle control group, the ES50 
value (calculated as the amount of microdots [milligrams] that produce neurol . 
dysfunction [impairment] in 50% of the rabbits within a specific treatment 
group) measured 24 h after embolism was 1.04 mg, and this was increased by 
153% to 2.54 mg if NXY-059G was administered beginning 5 min after 
embolization. However, if NXY-059G was administered beginning 3 h after 
embolization, the ES50 was 2.01 mg. The rabbits treated with tPA alone 
had an ES50 of 2.64 or 0.63 mg if tPA administration started 60 min or 3 h 
after embolization, resp. If tPA was administered after NXY-059G (started 
at 5 min), the ES50 values were 3.15 or 2.66 if tPA administration started 
60 min or 3 h after embolization, resp. Conclusions -This study suggests 
that NXY-059G is neuroprotective and can increase behavioral ratings if 
administered early after an embolic stroke. In addition, the study shows 
that NXY-059G can be used in combination with tPA without neg. side 
effects. The drug combination can improve behavioral function and 
increase ES50 values. However, during the short time course of the 
behavioral anal., the combination was not statistically better than either 
drug alone. 
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TI The nonpeptide glycoprotein Ilb/lIIa platelet receptor antagonist SM-20302 
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after thromboembolic stroke 
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AB Platelet activation and deposition in brain microvessels appear to be key 
events in the pathogenesis of ischemia -induced neuronal degeneration and 
behavioral deficits. It has been hypothesized that activated platelets in 
combination with polymorphonuclear leukocytes and fibrin may play a role 
in vessel reocclusion leading to the "no-reflow H phenomenon after 
administration of the thrombolytic tissue plasminogen activator (tPA) . We 
studied the effects of the novel glycoprotein Ilb/lIIa platelet receptor 
antagonist SM-20302 when administered in combination with tPA on infarct 
and hemorrhage rate and volume to determine whether activated platelets are 
involved in either infarct or hemorrhage generation after a thromboembolic 
stroke. One hundred thirty- two male New Zealand White rabbits were 
included in the present study. Rabbits were embolized by injecting a 
blood clot into the middle cerebral artery via a catheter. Five or 65 min 
after embolization, SM-20302 (5 mg/kg) was infused i.v. In drug 
combination studies, tPA was infused i.v. for 30 min starting 60 min after 
embolization, and SM-20302 was administered 5 or 65 min after 
embolization. Postmortem anal, included assessment of hemorrhage, infarct 
size and location, and clot lysis. In the vehicle control group, the 
hemorrhage rate after a thromboembolic stroke was 33%. There was a 
significant increase (109%) in the hemorrhage rate in the group of rabbits 
treated with the thrombolytic tPA. SM-20302 by itself did not 
significantly alter the embol ism- induced hemorrhage rate when administered 
either 5 or 65 min after embolism. The SM-20302 groups had a 42% and' 33% 
incidence of hemorrhage in the 5- and 65 -min groups, resp. In groups 
treated with a combination of drugs, the SM-20302/tPA group had a 31% and 
71% incidence of hemorrhage when SM-2 03 02 was administered 5 and 65 min 
after embolization, resp. SM-20302 in combination with tPA also 
significantly increased infarct rate, but not hemorrhage or infarct volume 
This study suggests that treatment of thromboembolic stroke with the 
combination of a platelet inhibitor and tPA may have a beneficial outcome 
on the basis of the following: First, acute administration of SM-20302 did 
not significantly increase hemorrhage rate. Second, SM-20302 in 
combination with tPA significantly reduced tPA-induced intracerebral 
■ hemorrhage. Third, there appears to be a specific window of opportunity 
when a platelet inhibitor must be administered to produce a beneficial 
effect. Overall, on the basis of our results, we hypothesize that the 
increased rate of intracerebral hemorrhage observed after tPA administration 
may be partly due to increased reocclusion of cerebral vessels following 
lysis of the emboli and that reocclusion can be controlled by 
administration of a platelet inhibitor. 
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AB Biochemical markers of brain damage, e.g. ischemic stroke, should reflect 
the volume of irreversibly damaged brain parenchyma and the clinical 
outcome in a single patient in order to allow estimation of prognosis at 
an early stage. Tau protein, which derives predominantly from neurons and 
axons, is elevated in the cerebrospinal fluid of patients with 
neurodegenerative disease. This makes tau protein a potential marker of 
neuronal /axonal injury. In order to test this hypothesis, the current 
study aimed at showing that tau protein is measurable in the blood after 
acute ischemic stroke and that it correlates with clinical disability and 
stroke volume. In a longitudinal prospective study we measured tau 
protein serum levels with an ELISA in 30 patients longitudinally after 
ischemic stroke. Tau protein was detectable within 5 days after ischemia 
in the sera of 7/20 patients with MRI -proven infarction and in 2/10 
patients with transitory ischemic attack; both of them had a small 
infarction visible on the MRI scan. Tau protein was measurable within 6 h 
after symptom onset, peaked after 3-5 days and correlated with infarct 
volume and disability after 3 months. In conclusion, serum tau protein is 
a candidate marker of axonal injury. In stroke, its clinical use is 
limited, because it is detectable only in a proportion of patients. 
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AB Background and Purpose: The proteasome inhibitor PS-519 blocks activation 
of nuclear f actor-kappaB, a major mediator of inflammation. We tested the 
hypothesis that combination treatment of recombinant human tissue 
plasminogen activator (rhtPA) and PS-519 extends the therapeutic window 
for treatment of stroke with rhtPA without increasing incidence of 
hemorrhagic transformation. Methods: The middle cerebral artery (MCA) of 
male wistar rats (n=56) was occluded by an embolus. After embolization, 
animals were randomly divided into the following groups: PS-519 treatment 
groups: PS-519 was given at 2 , 4, or 6 hours after MCA occlusion; rhtPA 
treatment groups: rhtPA was given at 2 or 4 hours after MCA occlusion; 



combination treatment groups: PS-519 and rhtPA were given at 2, 4, or 6 
hours after MCA occlusion; control group: the same volume of saline was 
given at 2 hours after MCA occlusion. Results: Administration of PS-519 
alone at 2 or 4 hours, but not 6 hours, significantly (P<0.05) reduced 
infarct volume and improved neurological recovery compared with the 
control group. Administration of rhtPA alone at 2 hours, but not 4 hours, 
significantly (P<0.05) reduced infarct volume and improved neurological 
recovery compared with the control group. Furthermore, combination 
treatment with rhtPA and PS-519 even at 6 hours significantly (P<0.05) 
reduced infarct volume, improved neurological recovery, and did not 
increase the incidence of hemorrhagic transformation compared with the 
control group or the group treated with PS-519 alone. Conclusions: Our 
data suggest that combination treatment with PS-519 and rhtPA extends the 
neuroprotective effect to at least 6 hours after embolization. 
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AB Delivery of exogenous zinc into the mammalian brain leads to neuronal 
death. The mechanism of this cell death is not yet understood. Zinc 
toxicity is attenuated with the addition of tissue plasminogen activator 
(tPA) , an extracellular serine protease. A tPA/plasmin proteolytic 
cascade has been shown to promote excitotoxin- induced neurodegeneration . 
However, the attenuation of zinc toxicity by tPA was observed even in the 
absence of tPA's proteolytic activity. To obtain a better understanding 
of the way these two modulators of neuronal death work, we investigated 
the possible interactions between zinc and tPA both in culture and in 
vivo. First we evaluated the effect of zinc on the tPA's proteolytic 
activity: tPA is inhibited in a dose -dependent fashion by zinc. 
Furthermore, tPA can be purified on zinc-agarose columns. These two 
pieces of evidence suggest a direct interaction between zinc and tPA, with 
tPA possibly functioning as a chelator for free zinc. Exposure to high 
concentrations of zinc resulted in toxicity in both wild-type and tPA-/- 
mixed cortical cultures. tPA-/- mice-derived cultures were more sensitive 
to zinc compared to wild-type ones. This higher sensitivity could 
possibly be due to the presence of elevated amounts of free zinc in the 
cultures that. lack tPA. One could speculate in the case of 
non-proteolytic neuroprotection against zinc by tPA that the excess free 
zinc is being chelated by tPA, and correspondingly, in the case of active 
tPA, that zinc, either directly or indirectly (as a chaperone of a serine 
protease inhibitor) , inactivates the tPA. 
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AB Aim of this study was to assess the safety of tissue-type plasminogen 

activator (t-PA) plus clomethiazole in patients with acute ischemic stroke 
and determine the feasibility of combination stroke therapy. Clomethiazole is 
a neuroprotectant that appeared to improve outcome in patients with clin. 
deficits of a major stroke (total anterior circulation syndrome [TACS] ) in 
a previous study, the Clomethiazole Acute Stroke Study (CLASS) . Combining 
a neuroprotectant such as clomethiazole with thrombolysis may augment the 
beneficial effects of the two agents. CLASS-t-PA (CLASS-T) was a pilot 
study to explore the safety of the combination and the feasibility of 
performing combination treatment in the setting of acute ischemic stroke. 
In a randomized, double-blind design (stratified for age, severity at 
admission, and time since onset of stroke), all patients received 0.9 
nig/kg t-PA beginning within 3 h of stroke onset and then either 68 mg/kg 
clomethiazole (n = 97) i.v. over 24 h or placebo (n = 93) beginning within 
12 h of stroke onset. Patients were followed for 90 days. The main 
measures of safety were mortality and serious adverse events, and the main 
measure of functional outcome was the Barthel Index. The number of serious 
adverse event reports was 47 in the clomethiazole group and 48 in the 
placebo group. Death during the 90 days after treatment occurred in 15 
clomethiazole and nine placebo patients (p = 0.26) . Sedation was reported 
as an adverse event during therapy in 42% of clomethiazole patients vs. 
13% of placebo patients. The proportion of patients with TACS was 53% in 
the clomethiazole group and 41% in the placebo group. In the TACS 
subgroup, 52.9% of the clomethiazole patients scored a Barthel Index 
greater than 60 vs. 44.7% of placebo patients (odds ratio 1.39; 95% CI 
0.60 to 3.23) . In this pilot study, there were no safety concerns related 
to the combination of t-PA and clomethiazole. The combination paradigm 
proved feasible, although many patients received clomethiazole several 
hours after thrombolysis; future studies must require prompt 
administration of the neuroprotectant either before or during 
administration of the thrombolytic. Patients with major strokes (TACS) 
may have the potential to benefit from the combination of t-PA and 
clomethiazole. 
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AB We used stored plasma samples from 409 patients in the National Institute 



of Neurological Diseases and Stroke (NINDS) tissue plasminogen activator 
(t-PA) Stroke Trial to examine the relationship between an apolipoprotein 
(Apo) E2 or an Apo E4 phenotype and a favorable outcome 3 months after 
stroke, the risk of intracerebral hemorrhage, and the response to 
intravenous t-PA therapy. For the 27 patients with an Apo E2 phenotype 
who were treated with t-PA, the odds ratio (OR) of a favorable outcome at 
3 months was 6.4 (95% confidence interval (CI) 2.7-15.3%) compared to the 
161 patients without an Apo E2 phenotype who were treated with placebo. 
The 190 patients treated with t-PA who did not have an Apo E2 phenotype 
also had a greater, though less pronounced, likelihood of a favorable 
outcome (OR 2.0, 95% CI 1.2-3.2%) than patients without an Apo E2 
phenotype treated with placebo. For the 31 patients with an Apo E2 
phenotype treated with placebo, the OR of a favorable 3 month outcome was 
0.8 (95% CI 0.4-1.7%) compared to the 161 patients without an Apo E2 
phenotype treated with placebo. This interaction between treatment and 
Apo E2 status persisted after adjustment for baseline variables previously 
associated with 3 month outcome, for differences in the baseline variables 
in the two treatment groups and in the Apo E2 -positive and -negative 
groups, and for a previously reported time-to- treatment X treatment 
interaction (p = 0.03). Apo E4 phenotype, present in 111 (27%) of the 409 
patients, was not related to a favorable 3 month outcome, response to 
t-PA, 3 month mortality, or risk of intracerebral hemorrhage. We conclude 
that the efficacy of intravenous t-PA in patients with acute ischemic 
stroke may be enhanced in patients who have an Apo E2 phenotype, whereas 
the Apo E2 phenotype alone is not associated with a detectable benefit on 
stroke outcome at 3 months in patients not given t-PA. In contrast to 
prior studies of head injury and stroke, we could not detect a 
relationship between Apo E4 phenotype and clinical outcome. 
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AB Little is known in regard to cerebral arterial reocclusion after 

successful thrombolysis. In the absence of arteriog. information, the 
National Institute of Neurol. Disorders and Stroke (NINDS) rt-PA Stroke 
Trial investigators prospectively identified clin. deterioration following 
improvement (DFI) as a possible surrogate marker of cerebral arterial 
reocclusion after rt-PA-induced recanalization . Also, we identified any 
significant clin. deterioration (CD) even if not preceded by improvement. 
This observational anal, was designed to determine the incidence of DFI and CD 
in each treatment group, to identify baseline or posttreatment variables 
predictive of DFI or CD, and to determine any relationship between DFI, CD, and 
clin. outcome. DFI was defined as any 2 -point deterioration on the NIH 
Stroke Scale after an initial 2-point improvement after treatment. CD was 
defined as any 4-point worsening after treatment compared with baseline. 
All data were collected prospectively by investigators blinded to 
treatment allocation. A noncontrast brain CT was mandated when a 2-point 
deterioration occurred. All cases were validated by a central review 
committee. DFI was identified in 81 of the 624 patients (13%); 44 were 
treated with rt-PA and 37 were treated with placebo (P=0.48) . DFI 
occurred more often in patients with a higher baseline NIH Stroke Scale 
score. CD within the first 24 h occurred in 98 patients (16% of all 



patients); 43 were given rt-PA and 55 were given placebo (P=0.19). 
Baseline variables associated with CD included a less frequent use of 
prestroke aspirin and a higher incidence of early CT changes of edema or 
mass effect or dense middle cerebral artery sign. Patients with CD had 
higher rates of increased serum glucose and fibrin degradation products; and 
they also had higher rates of symptomatic intracranial hemorrhage and 
death. Patients who experienced either DFI or CD were less likely to have 
a 3-mo favorable outcome. We found no association between DFI, CD, and rt-PA 
treatment, and no clin. evidence to suggest reocclusion. Deterioration 
was strongly associated with stroke severity and poor outcome and was less 
frequent in patients whose stroke occurred while they were on aspirin. 
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AB The effects of alteplase (tissue plasminogen activator, t-PA) and 

pamiteplase {a modified t-PA with longer half-life and increased potency) 
were compared in a clinically relevant model of embolic stroke. Rats were 
treated with pamiteplase (0.5 mg/kg or 1 mg/kg bolus), alteplase (10 mg/kg 
infusion) or normal saline. Pamiteplase (1 mg/kg) was as effective as 
alteplase in reducing 24 h brain infarct volumes, neurological deficit 
scores and residual clot grades. Cerebral blood flow recovery at 30 min 
after thrombolytic treatment was partial and did not correlate with 24 h 
infarct volumes or neurological deficits. However, there was good 
correlation between 24 h residual clot grades and infarct volumes, 
suggesting a delayed timeframe for pamiteplase- and alteplase-induced 
reperfusion. 
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AB We have previously shown that tissue plasminogen activator (tPA) 

participates in the neurotoxicity of microglial conditioned medium (MgCM) . 
Killing of hippocampal neurons by MgCM was prevented by both plasminogen 
activator inhibitor-1 (PAI-1) and anti-tPA antibody. An 

N-methyl-D-aspartate (NMDA) receptor blocker protected neurons from MgCM, 
suggesting that this subtype of glutamate receptor is involved. Whereas 
glutamate receptor-mediated events are important in cerebral ischemia and 



tPA has previously been shown to enhance excitotoxicity in hippocampus, we 
hypothesized that tPA would exaggerate oxygen glucose deprivation (OGD) 
injury in cultures of hippocampal neurons. Dissociated rat hippocampal cells 
were grown under conditions designed to optimize neuronal growth while 
minimizing glial replication. At 7-10 days, cultures were subjected to 
OGD for 2.5 h. Recombinant human tPA (1,000 IU) was added immediately 
after OGD. Viability was assessed 24 h later. Viable, apoptotic, and 
necrotic cells were classified and quantified based on staining patterns 
of acridine orange and ethidium bromide under fluorescence microscopy. 
TPA alone did not alter neuronal integrity. OGD produced significant 
neuronal death (viability reduced by 45%, P < 0.001). TPA completely 
protected OGD- exposed cultures. Potential mechanisms of tPA protection 
were explored. Whereas tPA antibody abolished the protective effect of 
tPA # its proteolytic inhibitor PAI-1 did not alter the effect. The effect 
of tPA was tested in sep. free radical and excitatory amino acid insults. 
It did not protect neurons from hydrogen peroxide (1 ^M) , 
S-nitro-acetylpenicillamine (10 pM) , glutamate (50 pM) , or NMDA (10 
jjM) damage but significantly attenuated injury caused by 250 \M 
kainate. We conclude that tPA is capable of protecting hippocampal 
neurons from OGD by a nonproteolytic action. The mechanism of protection 
was not defined, although attenuation of AMPA/kainate glutamate receptors 
may play a role. 
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AB Background: Intravenous recombinant tissue plasminogen activator (tPA, 

alteplase) was conditionally licensed for the treatment of acute ischemic 
stroke (AIS) in Canada on February 17, 1999. As a condition of licensure, 
the Canadian Activase for Stroke Effectiveness Study (CASES) was 
established to monitor the use of alteplase for AIS in Canada. The study 
involves multiple stakeholders. Methods: CASES is a prospective registry 
of patients treated with alteplase for AIS. The purposes of this registry 
are to ensure the safety of the drug in the Canadian context, to assess 
effectiveness of alteplase for AIS and to gather further information to 
try to establish which patients are most likely to benefit from treatment. 
Results: Both community (n=25) and tertiary centres (n=35) have enrolled a 
total of 944 patients to date. Early results suggest that thrombolytic 
stroke treatment is both safe and effective among these centres. 
Conclusions: This paper outlines the development of and methods for the 
CASES study. The study is an example of a multi-stakeholder collaboration 
to advance the care of patients with acute stroke. 
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AB It has been proposed that spin trap agents such as N-t -butyl -phenylnitrone 
(PBN) may be useful as neuroprotective agents in the treatment of ischemia 
and stroke. However, to date, there is little information concerning the 
effectiveness of spin trap agents when administered in combination with 
the only Food and Drug Administration-approved Pharmacol . agent for the 
treatment of stroke, the thrombolytic tissue plasminogen activator (tPA) . 
Thus, we determined the effects of PBN when administered before tPA on 
hemorrhage and .infarct rate and volume We also compared the effects of PBN 
with those of 2 , 2 , 6 , 6-tetramethylpiperidine-N-oxyl (TEMPO), another spin 
trap agent that has a different chemical structure and trapping profile, on 
the incidence of infarcts and hemorrhage. One hundred sixty-five male New 
Zealand White rabbits were embolized by injecting a blood clot into the 
middle cerebral artery via a catheter. Five minutes after embolization, 
PBN or TEMPO (100 mg/kg) was infused i.v. Control rabbits received 
saline, the vehicle required to solubilize the spin traps. In tPA 
studies, rabbits were given i.v. tPA starting 60 min after embolization. 
Postmortem anal, included assessment of hemorrhage, infarct size and 
location, and clot lysis. In the control group, the hemorrhage rate after 
a thromboembolic stroke was 24%. The amount of hemorrhage was significantly 
increased to 77% if the thrombolytic tPA was administered. The rabbits 
treated with PBN in the absence of tPA had a 91% incidence of hemorrhage 
compared with 33% for the TEMPO-treated group. In the combination 
drug-treated groups, the PBN/ t PA group had a 44% incidence of hemorrhage, 
and the TEMPO/ tPA group had a 42% incidence of hemorrhage. TPA, PBN/tPA, 
and TEMPO/ tPA were similarly effective at lysing clots (49%, 44%, and 33%, 
resp.) compared with the 5% rate of lysis in the control group. There was 
no significant effect of drug combinations on the rate or volume of 
infarcts. This study suggests that certain spin trap agents may have 
deleterious effects when administered after an embolic stroke. However, 
spin trap agents such as PBN or TEMPO, when administered in combination 
with tPA, may improve the safety of tPA by reducing the incidence of 
tPA-induced hemorrhage. Overall, the therapeutic benefit of spin trap 
agents for the treatment of ischemic stroke requires addnl . scrutiny 
before they can be considered "safe" therapeutics. 
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AB A review with 33 refs. ECASS I, the NINDS trial and ECASS II showed that 
thrombolysis with rt-PA is effective in acute ischemic stroke. In ECASS 



I, there was a safety problem because of increased mortality, while the 
results of the NINDS trial led the FDA to approve the use of rt-PA in 
ischemic stroke. The safety was no more a problem in ECASS II. A 
meta-anal. of those three trials revealed that thrombolysis decreases the 
risk of death and dependency. For each 1,000 patients treated within 3 h, 
there will be 140 less dead or dependent, and 90 less if the treatment is 
given within 6 h. These data support the view that rt-PA should be part 
of the management of acute ischemic stroke within 3 h, and probably 
beyond, in selected patients and experienced centers. Thrombolysis within 
a 3-h time frame is also likely to result in net cost savings. All trials 
studying neuropro tec ting agents have failed in man, although they have 
been successful in exptl. animals. A combination of thrombolysis and a 
neuroprotecting agent or a combination of two neuroprotecting agents have 
been effective in exptl. stroke, but the only clin. study with combination 
therapy (rt-PA with or without lubeluzole) was terminated prematurely 
before the planned population was enrolled. .This was not because of 
safety problems but because the sponsor lost interest. In future, there 
will most likely be others to challenge the strategy of the combined 
therapy, and this strategy will sooner or later lead to a benchmark 
breakthrough. It is unlikely that any of these therapies or their 
combinations will work without well -organized services, which can provide 
fast and efficient medical care. Without such a triage, any drug will be 
unlikely to have a major impact on stroke recovery. 
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AB In 1995, a two-part randomized trial showed the efficacy of intravenous 
tissue plasminogen activator (tPA) when given within 3 hours of onset of 
symptoms of acute ischemic stroke. Two subsequent trials were unable to 
extend the therapeutic window of intravenous tPA beyond 3 hours. A phase 
IV study performed by experienced stroke centers showed an acceptably low 
symptomatic intracerebral hemorrhage rate for intravenous tPA of only 3%, 
whereas a review of the Cleveland area experience showed a disturbingly 
high rate of symptomatic intracerebral hemorrhage of 15.7%. The Prolyse 
in Acute Cerebral Thromboembolism (PROACT) II study showed efficacy of 
intra -arterial pro -urokinase and intravenous heparin over intravenous 
heparin alone when given within 6 hours of onset of symptoms to patients 
with thrombotic occlusion of the proximal middle cerebral artery. 
Additional controlled investigations of intra-arterial thrombolytic 
therapy are needed. Neuroprotectants in combination with 
intravenous tPA have yet to show improved efficacy over the use 
of tPA alone. 
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Background and. Purpose: In the United States, tissue plasminogen activator 
(tPA) was approved for treatment of acute ischemic stroke in 1996. Its 
use has only recently been approved in Canada. We sought to evaluate the 
safety, feasibility, and efficacy of treatment in a Canadian hospital 
setting. Methods: A combined retrospective and prospective, review is 
presented of 46 consecutive patients treated with intravenous tPA at our 
hospital with a treatment protocol similar to that of the National 
Institute of Neurological Disorders and Stroke (NINDS) trial. Results: 
Symptomatic intracranial hemorrhage at 36 hours occurred in 1 patient 
(2.2%) . The median time to treat was 165 minutes, with a median 
"door-to-needle M time of 84 minutes. Compared with patients presenting 
initially at our hospital, patients transferred from another institution 
for tPA therapy were treated closer to the 3 -hour time window (mean 173 
versus 148 minutes, P<0.001) but had a shorter door-to-needle time (43 
versus 102 minutes, P<0.001). For every 10 minutes closer to the 3-hour 
time window that any patient arrived at the hospital, 7 minutes was saved 
in the door-to-needle time (correlation coefficient 0.9, P<0.001). 
Patient outcome did not differ from that in the NINDS trial (P>0.75). 
Conclusions: Our safety and patient outcome data compare favorably with 
NINDS and Phase IV data. Although a 3-hour treatment window was feasible, 
the median door-to-needle time lengthened as more treatment time was 
available and the door-to-needle time was beyond recommended standards. 
This review has prompted changes in our community to improve treatment 
efficiency. 
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A retrospective anal, was performed on 20 consecutive patients who 
presented with severe acute ischemic stroke and were evaluated for a 
combined i.v. and local intra-arterial (IA) recombinant tissue plasminogen 
activator (rtPA) thrombolytic approach within 3 h of onset. Twenty 
consecutive patients with carotid artery distribution strokes were 



evaluated and treated using a combined i.v. and IA rtPA approach over a 
14 -mo period (Sept. 1998 to Oct. 1999) . RtPA (0.6 mg/kg) was given i.v. 
(maximum dose 60 mg) ; 15% of the IV dose was given as bolus, followed by a 
continuous infusion over 3 0 min. A maximal IA dose, up to 0.3 mg/kg or 24 
mg, whichever was less, was given over a maximum of 2 h. IV treatment was 
initiated within 3 h in 19 of 20 patients. All 20 patients underwent 
angiog., and 16 of 20 patients received local IA rtPA. The median 
baseline National Institutes of Health Stroke Scale (NIHSS) score for the 
20 patients was 21 (range 11 to 31) . The median time from stroke onset to 
IV treatment was 2 h and 2 min, and median time to initiation of IA 
treatment was 3 h and 30 min. Ten patients (50%) recovered to a modified 
Rankin Scale (mRS) of 0 or 1; 3 patients (15%), to an mRS of 2; and 5 
patients (25%), to an mRS of 4 or 5. One patient (5%) developed a 
symptomatic intracerebral hemorrhage and eventually died. One other 
patient (5%) expired because of complications from the stroke. We believe 
that the greater-than-expected proportion of favorable outcomes in these 
patients with severe ischemic stroke reflects the short time to initiation 
of both IV and IA thrombolysis. 
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AB A review with 63 ref s . Stroke is the third leading cause of death in the 
adult population. It makes great demands on patients, who must not only 
survive the complications of the acute stages but also must cope with the 
great phys . and economic costs of long-term disabilities. Therefore, 
there is an urgent need to establish generally useful treatments for 
ischemic stroke. Currently, there are three treatment approaches based on 
pathophysiol . concepts derived from basic research: (i) Pharmacol, 
strategies for arterial recanalization, (ii) neuronal protection and (iii) 
the inhibition of undesirable damaging host responses. The key to current 
treatment is the emergent administration of tissue plasminogen activator 
(t-PA) . Thrombolytic treatment improves outcome when given to carefully 
selected patients within 3 h of stroke onset. Numerous neuroprotective 
agents have been developed in the last decade, and a new wave of therapies 
is now on the horizon that could potentially minimize ischemic brain 
damage. This article highlights recent advances in Pharmacol, 
interventions for ischemic stroke. 
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AB This paper aimed to investigate the effect of lumbrokinase on the 
anticoagulation and fibrinolysis in treating cerebral infarction. 
Lumbrokinase was used in patients with cerebral infarction. Patients were 
randomly divided into treatment group (n = 31) and control group (n = 20) . 
Single blind method was used in this investigation. The Chinese stroke 
score was used to evaluate the results of treatment before and after 
administration of lumbrokinase. Kaolin partial thromboplastin time 
(KPTT) , prothrombin time (PT) , fibrinogen content, vWF content were 
analyzed, and tissue plasminogen activator (t-PA) activity, plasminogen 
activator inhibitor (PAI) activity, D-dimer level were assayed. In both 
groups, the stroke score decreased after administration, but in the 
treatment group, it was more obvious. In the treatment group, KPTT was 
prolonged, t-PA activity and D-dimer level increased, while the content of 
fibrinogen decreased significantly. There were no significant changes of 
PT and PAI activity in both groups. It is concluded that lumbrokinase is 
beneficial to the treatment of cerebral infarction. The effect of 
lumbrokinase is related to the inhibition of intrinsic coagulation pathway 
and the activation of fibrinolysis via an increase of t-PA activity. 
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AB Tissue plasminogen activator (tPA) is now gaining increasing acceptance 
for acute stroke management, even though there is a small window of 
opportunity for treatment and a potentially dangerous side effect, 
hemorrhages. We have focused on developing compounds that can be 
administered with tPA in order to increase its safety. We occluded the 
MCA of rabbits with radiolabelled blood clots. Five minutes after 
embolization we administered PBN (100 mg/kg IV) or vehicle in combination 
with tPA (60 minutes after embolization (3 . 3mgkg-l tPA) ) . Hemorrhage after 
embolic stroke was detected in 24% of the control group. TPA induced 
hemorrhage in 77% of the tPA-treated group. The rabbits treated with PBN 
had a 91% incidence of hemorrhage. However, when the combination of PBN 
and tPA was administered to rabbits, there was only a 44% incidence of 
hemorrhage. Both tPA and tPA/PBN were similarly effective at lysing 
clots. In the absence of tPA, the spin trap agent PBN significantly 
increased hemorrhage rate (by 279%) following an embolic stroke. This 
suggests that PBN when administered prior to reperfusion may be 
deleterious to vessel membranes. However, following reperfusion, PBN 
significantly reduced the tPA-induced hemorrhage rate (by 43%) following 
an embolic stroke. This observation suggests that, at least in part, 
hydroxyl radicals mediate t PA- induced hemorrhage following an embolic 
stroke when tPA induces cerebral reperfusion. Overall, combination 
therapy with PBN and tPA significantly attenuates the major side effect of 
tPA (PBN was purchased from SIGMA and tPA was supplied by Genentech Inc.) . 
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AB To identify the role of tPA/plasmin extracellular proteolysis in neuronal 
damage we performed sciatic nerve injury in mice lacking tPA or 
plasminogen. Axonal degeneration was exacerbated in the absence of tPA or 
plasminogen. Axonal damage correlated with extensive fibrin deposition, 
and the increased axonal degeneration phenotype in tPA- or 
plasminogen-def icient mice was abolished by depleting fibrinogen. This 
result shows that tPA/plasmin protects axons from degeneration due to its 
proteolytic effect on fibrin (ogen) . In the CNS, in a TNF transgenic 
animal model of multiple sclerosis, fibrin deposition colocalized with 
active demyelinating plaques in the spinal cord. There was no 
upregulation of proteolytic activity or tPA protein, suggesting that 
limited fibrinolytic activity in the CNS could contribute to chronic 
damage in neurodegenerative disorders. The molecular mechanism to explain 
the pathogenic effect of fibrin on axonal demyelinat ion is under 
investigation . 
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AB Thrombolysis is quite beneficial for stroke treatment even though there is 
a potentially dangerous side effect, hemorrhages. We have focused on 
developing compounds that could be administered with tPA to reduce 
hemorrhage rate. Recent studies suggest that various metalloproteinsases 
(MMP's) are important in TNF-alpha production and membrane and vessel 
remodeling following ischemia. We determined if MMP inhibition affected 
hemorrhage rate following a stroke. We occluded the MCA of rabbits with 
radiolabelled blood clots. Five minutes after embolization, we 
administered the nonspecific MMP inhibitor BB-94 (30 mg/kg, SO . 
i Additional rabbits received BB-94 in combination with tPA (60 min post 
embolization (3.3mg/kg tPA) ) . Hemorrhage after embolic stroke was 
detected in 24% of the control group. TPA induced hemorrhage in 77% of 
the tPA-treated group. The rabbits treated with BB-94 had an 18% 
incidence of hemorrhage (p>0.05 compared to control) . However, in BB-94 
and tPA treated rabbits, there was only a 41% incidence of hemorrhage ■ 
(compared to 77% in the tPA group, p<0.05) . Both tPA and tPA/BB-94 were 



similarly effective at lysing clots, 49% and 35% {p<0.05), respectively, 
when compared to the 5% rate of lysis in the control group. The MMP 
inhibitor BB-94 significantly reduced (by 47%) the tPA- induced hemorrhage 
rate following embolic stroke. Our data suggest that MMP inhibition 
attenuates mechanisms involved in tPA-induced hemorrhage. This novel form 
of combination therapy may show promise as a treatment strategy for acute 
stroke. (BB-94 was supplied by British Biotech, Oxford, UK and tPA was 
supplied by Genentech Inc South San Francisco, CA) . 
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AB IT has been suggested that tissue plasminogen activator (tPA) , which is 

widely used for the thrombolytic treatment of stroke, exhibits neurotoxic 
side effects. To test this hypothesis, mice exposed to 90 min 
non-thrombotic middle cerebral artery thread occlusion were treated with 
10 mg/kg recombinant tPA (rt-PA) at 15 min after the onset of vascular 
occlusion. Measurements of blood flow, infarct volume, brain swelling and 
neurological performance revealed faster recirculation and a significant 
reduction of ischemic injury in rt-PA-treated animals. These data are at 
variance with previous reports on tPA neurotoxicity and demonstrate, on 
the contrary, that tPA protects the brain even after non-thrombotic 
vascular occlusion. 
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AB Intravenous tissue plasminogen activator (tPA) is used to treat acute 
stroke because of its thrombolytic activity and its ability to restore 
circulation to the brain. However, this protease also promotes 
neurodegeneration after intracerebral injection of excitotoxins such as 
glutamate, and neuronal damage after a cerebral infarct is thought to be 
mediated by excitotoxins. To investigate the effects of tPA on cerebral 
viability during ischemia/reperfusion, we occluded the middle cerebral 
artery in wild-type and tPA-def icient mice with an intravascular filament. 
This procedure allowed us to examine the role of tPA in ischemia, 
independent of its effect as a thrombolytic agent. tPA-def icient mice 
exhibited apprx50% smaller cerebral infarcts than wild-type mice. 



Intravenous injection of tPA into tPA-/- or wild-type mice produced larger 
infarcts, indicating that tPA can increase stroke- induced injury. Since 
tPA promotes desirable (thrombolytic) as well as undesirable (neurotoxic) 
outcomes during stroke, future therapies should be aimed at countering the 
excitotoxic damage of tPA to afford even better neuroprotection after an 
acute cerebral infarct . 
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OS MARPAT 126:338854 

AB Infusions comprising a neuroprotectant and thrombolytic agent as a 

combined preparation for simultaneous, sep. or sequential use in the treatment 
of acute ischemic stroke are claimed. The neuroprotectant is used for the 
preparation of a medicament for preventing or delaying the process of 
infarction accompanying acute ischemic stroke from being completed, thus 
enlarging the inclusion period during which the above combined preparation can 
be administered safely. To a solution of 11.6 g lubeluzole in 700 mL 
dichloromethane at -10° was added 6.7 g m-chlorobenzoic acid and 
stirred for 24 h, then washed with an aqueous ammonia solution and water. The 
organic phase was dried, filtered, and evaporated to yield 9.6 g of 
(-)- [cis] lubeluzole N-oxide hemihydrate (I). The anti-hypoxic properties 
of I is demonstrated in rats. 
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AB The NINDS t-PA trial was published in Dec, 1995. The trial was really 

two sep. but sequential and comparable studies; the first (291 patients) ' 
to evaluate outcome at 24 h but including 3 mo outcome, and the second 

(333 patients) to evaluate 3 mo outcome. The protocols were otherwise 
exactly alike and investigators remained blinded to the outcome of Part 1 
until both parts were completed. Significantly improved outcome in t-PA 
treated patients was found in both studies. There was a 30-50% relative 

(12% absolute) increase in favorable outcome (no disability or neurol . deficit 
on the clin. assessment scales) at 3 mo for those patients who received 
t-PA (0.9 mg./kg. IV over one hour with 10% given as a bolus over the 
first minute) within 3 h of stroke onset. Using the Barthel Index, 50% of 
treated patients scored > 95 compared to 38% of placebo patients. 
Unlike all the other thrombolytic trials, there was no difference in 
mortality between those receiving t-PA and placebo; death including those 
patients with symptomatic hemorrhage was 17% with t-PA vs. 21% with 
placebo. Symptomatic hemorrhage occurred in the first 36 h in 6.4% 
receiving t-PA vs. 0.6% receiving placebo. There was a strong trend 
toward improvement in neurol. score within the first 24 h in patients 
treated with t-PA. While there was no difference in the number of patients 
showing a 4 point improvement on the NIH Stroke Scale (NIHSS) , the median 
NIHSS was significantly better at 24 h in treated patients, and more t-PA 
patients showed complete recovery. The two parts can be combined together 
for exploratory analyses. These revealed that all sub-groups of treated 
patients appeared to benefit: For instance, patients with all stroke 
sub-types (based on clin. assessment) and either time strata to treatment 
(0-90 min or 91 to 180 min) showed a favorable response to t-PA. As with 
other trials, outcome in all patients was worse with advanced age, 
diabetes, worse baseline neurol. deficit, and baseline CT abnormalities 
indicating early infarction (<5% of the overall population in the 
NINDS study) . The possibility that some combination of these variables 
might identify a non- responding group is the subject of .ongoing evaluation 
as are formal cost-benefit and CT analyses. 
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AB This study was designed to evaluate the effects of tissue-type plasminogen 
activator (tPA) and 21-amino steroid (U74006F) in exptl . embolic stroke in 
rabbits. The size of infarction from embolism was compared to controls 
with tPA alone, 21-amino steroid alone, and in combination. The middle 
cerebral artery of the rabbit was embolized by injecting an arterial 
("white") thrombus in the right internal carotid artery. The rabbit 
treatment was 2 mg kg-1 of tissue-type plasminogen activator and/or 3 mg 
kg-1 of 21 amino steroid started at 2 h post -embolization. The animals 
were terminated 4 h post -treatment and brains were examined for evidence of 
ischemia and/or hemorrhage. Administration of tissue- type plasminogen 
activator and/or 21-amino steroid in the raw data show that there is a 
tendency for all treatments to reduce the ischemic volume when compared to 
the control group, also it is evident the standard deviation of these ests . is 
rather large when compared to the differences between treatments. The 
results of the anal, of variance shows that the differences expressed are 
not statistically significant. (No statistical differences were found 
between the treatment groups and the control group.) . The results show 
that administration of tissue-type plasminogen activator "and/or 21 amino 
steroid at 2 h post-embolization alone or in simultaneous administration 
does not significantly reduce the volume of infarction. Further studies 
need to be addressed in regards to the region of viable brain in the 
peri -infarct area, and in reducing the time to treatment. 



